Abstract: Industrial energy and environment efficiency evaluation become especially crucial as industrial sectors play a key role in CO 2 emission reduction and energy consumption. This study adopts the additive range-adjusted measure data envelope analysis (RAM-DEA) model to estimate the low-carbon economy efficiency of Chinese industrial sectors in [2001][2002][2003][2004][2005][2006][2007][2008][2009][2010][2011][2012][2013]. In addition, the CO 2 emission intensity mitigation target for each industrial sector is assigned. Results show that, first, most sectors are not completely efficient, but they have experienced and have improved greatly during the period. These sectors can be divided into four categories, namely, mining, light, heavy, and electricity, gas, and water supply industries. The efficiency is diverse among the four industrial categories. The average efficiency of the light industry is the highest among the industries, followed by those of the mining and the electricity, gas, and water supply industries, and that of the heavy industry is the lowest. Second, the electricity, gas, and water supply industry shows the biggest potential for CO 2 emission reduction, thus containing most of the sectors with large CO 2 emission intensity mitigation targets (more than 45%), followed by the mining and the light industries. Therefore, the Chinese government should formulate diverse and flexible policy implementations according to the actual situation of the different sectors. Specifically, the sectors with low efficiency should be provided with additional policy support (such as technology and finance aids) to improve their industrial efficiency, whereas the electricity, gas, and water supply industry should maximize CO 2 emission reduction.
Introduction
The Chinese economy has maintained an average annual growth rate of approximately 10% since the implementation of the reform and opening up policy [1] . The GDP of China grew from 149.541 billion US$ in 1978 to 11.008 trillion US$ in 2015 [2] , which corresponds to nearly 13% of the global total share from approximately 1.8%, thus making China the second largest economy in the world. However, the rapid growth of the GDP has resulted from a series of events that are closely associated with the depleting energy resource and environmental degradation [3] [4] [5] . Specifically, the energy consumption of China has been ranked first in the world [6, 7] , reaching 4.258 billion tons of standard coal equivalent in 2014 (more than l2.3% of that in 2013) and accounting for 23% of the world's total [8] . Meanwhile, the energy consumption generates large quantities of undesirable gases, including CO 2 , which contributes largely to global warming. According to statistics, the Chinese CO 2 emissions reached 9153.9 bt (27.3%) in 2015, which is the largest share of emissions [9] . Consequently, the low efficiency of energy utilization and heavy pollution impedes sustainable development seriously [10] .
Sustainability 2017, 9, 451 3 of 18 inconsistent. Cooper et al. [41] introduced the range-adjusted measure (RAM) model to measure the unified efficiency of the desirable and undesirable outputs. Subsequently, Sueyoshi et al. [23] extended the RAM model, wherein input excesses and output shortfalls, which are recognized as slacks, are considered in the model based on the additive structure. The RAM model removes the separation of the input and output orientations, and the radial limitation avoids the influence of subjective parameters.
Consistent with the output-oriented optimization, the RAM model has three types [41] : PE-RAM (operational efficiency), CE-RAM (carbon environmental efficiency), and LCE-RAM (low-carbon economy efficiency). The PE-RAM model only considers the desirable outputs in the optimization process, ignores the environmental regulation, and measures the economic efficiency. The CE-RAM model only considers the undesirable outputs and eventually obtains the environmental efficiency. The LCE-RAM model accounts for the desirable and undesirable outputs and attains low-carbon economy efficiency, that is, unified efficiency, to acquire a win-win situation for economic growth and environmental protection.
This study separates inputs into energy and non-energy given the influence of the energy substitution effect [42] . The energy inputs could replace the non-energy inputs in the efficiency accounting process, and the negative shift of an energy input is also used in attaining the efficient frontier for a desirable output [43] . Thus, the energy slack variable indicates whether the energy can increase or decrease with the separation of the positive and negative parts.
The study aims to intensively investigate the status of the industrial economic-environment performance in China not only by measuring the level and variance trend of the industrial low-carbon economy efficiency in China but also by assigning CO 2 emission intensity mitigation to 36 industrial sectors. The LCE-RAM model is applied appropriately to realize this study objective because this approach measures efficiency by integrating environment efficiency with economic efficiency.
This study provides a comprehensive efficiency model that integrates desirable and undesirable outputs into the Chinese industrial sectors unlike the previous studies, which did not incorporate the undesirable outputs in their framework. This study is also one of the first applications of the RAM model in the industrial sectors.
This study carefully introduces the LCE-RAM model and the distribution model of the CO 2 emission intensity mitigation target in Section 2 to evaluate industrial performance concisely. Section 2 also discusses the data and variables utilized in the efficiency evaluation. Section 3 presents the primary results of the paper. Details of the efficiency results and the CO 2 emission intensity mitigation targets are discussed in Section 4. Section 5 provides the summary and a discussion of several extensions of the paper.
Materials and Methods

LCE-RAM Model
This study assumes a production system with K DMUs, in which the lth DMU (l [1, K]) uses N non-energy inputs (such as labor and capital) of x l = (x 1l , x 2l , . . . , x Nl ) and I energy inputs of e l = (e 1l , e 2l , . . . , e Il ) to produce M desirable outputs (such as industrial value) of y l = (y 1l , y 2l , . . . , y Ml ) and simultaneously yield J undesirable outputs (such as CO 2 ) of u l = (u 1l , u 2l , . . . , u Jl ). Thus, the production possibility sets, which divide inputs into non-energy and energy, include desirable and undesirable outputs that can be expressed as:
P(x, e) = {(x, e, y, u);(x, e) can produce (y, u)}.
(1) s x n is the excess input for non-energy inputs, considering s x n (n = 1, 2, . . . , N), s 2 emissions, and economic growth into a framework to realize a reasonable judgment on the current level of coordination among these variables to present a comprehensive efficiency model as follows:
In the above formula, the slack variables are incorporated into the subject function, which is the necessary condition of optimality. Then, the optimal RAM scores can be measured for the sectors in each period through Equation (2) . To overcome the unbounded solution, Equation (2) is required to satisfy the nonlinear condition s e+ i × s e− i = 0, which implies that the slack variables are mutually exclusive. R x n (n = 1, 2, . . . , N), R e i (i = 1, 2, . . . , I), R y m (m = 1, 2, . . . , M), and R u j (j = 1, 2, . . . , J) represent the maximum possible values of inefficiency for non-energy inputs, energy inputs, desirable outputs, and undesirable outputs, respectively. These variables are determined by the upper and lower bounds in the following manner:
Then, the low-carbon economy efficiency of the lth DMU can be defined as follows:
The efficiency status requires all slacks to be zero in the model. At this time, the industry is at a Pareto optimal level. Otherwise, the DMU is inefficient, and the inputs and outputs can be further improved.
The unified efficiency reflects the reasonable judgment of the coordination between economic growth and emission reduction control; its improvement requires considering the economic and environmental efficiency. Therefore, the LCE-RAM model holds two frontiers based on dual output as depicted in Figure 1 . The horizontal axis represents the energy input, the vertical axis denotes desirable and undesirable outputs, the contour line (EFGH) indicates an efficient frontier for a desirable output, and the contour line (ABCD) indicates an efficient frontier for an undesirable output. Specifically, the inefficient sector L can achieve an efficient frontier for a desirable output by moving along LF through increasing the desirable output to y mk + s y m from y mk while reducing the energy consumption to e ik − s e− i from e ik . By contrast, the projection from L along the directions close to H expresses an extensive economic growth trend because expanding a desirable output is accompanied by the deterioration in energy consumption. Similarly, industry L can attain a frontier for undesirable output by shifting toward the LA and LC directions. The former projection is referred to as natural reduction. In this case, the industry achieves CO 2 emission reduction by decreasing the energy input. The latter implies significant management improvements via optimizing the energy structure or utilizing new generation technology and equipment. Hence, the CO 2 emissions are reduced by s u j , although the energy consumption is improved to e ik + s e+ i from e ik .
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Assignment Model of the CO2 Emission Intensity Mitigation Target
As mentioned, a joint emission reduction agreement is unnecessary in reaching the low-carbon goal because the economic growth modes and industrial structures, including the energy consumption structures of the different Chinese industrial sectors, vary considerably. Simply restricting the polluting industries and developing the low emission industries can reduce emissions to some extent but is not conducive to economic development. Hence, the target setting approach should consider industrial differentiation. Therefore, in terms of the reduction targets and requirements of economic development, rationally allocating the emission allowances to each sector will help relieve the burden of emission reduction, define responsibilities clearly, and adjust the industry and energy structure properly, which can promote the transformation toward a low-carbon economy and ensure economic development sustainably. This study considers the CO2 emission intensity as an indicator in formulating the mitigation assignment targets to ensure an 
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As mentioned, a joint emission reduction agreement is unnecessary in reaching the low-carbon goal because the economic growth modes and industrial structures, including the energy consumption structures of the different Chinese industrial sectors, vary considerably. Simply restricting the polluting industries and developing the low emission industries can reduce emissions to some extent but is not conducive to economic development. Hence, the target setting approach should consider industrial differentiation. Therefore, in terms of the reduction targets and requirements of economic development, rationally allocating the emission allowances to each sector will help relieve the burden of emission reduction, define responsibilities clearly, and adjust the industry and energy structure properly, which can promote the transformation toward a low-carbon economy and ensure economic development sustainably. This study considers the CO 2 emission intensity as an indicator in formulating the mitigation assignment targets to ensure an effective and fair distribution. This study also investigates the capacity of each DMU to increase output and reduce emission because of the industrial structural adjustment, and adds them into the objective function, eventually providing the plan for allocating emission allowances to each industry. The LCE-RAM model is based on slack variables, which represent the inefficiency level. Hence, according to Cooper [41] , the desirable outputs inefficiency and undesirable outputs inefficiency can be decomposed as follows:
Based on the definition of variable specific inefficiency proposed in Equations (6) and (7), the improvement potential for industrial output and CO 2 emission can be obtained as follows:
Assignment of CO 2 Emission Intensity Mitigation Target
Considering the stated mitigation target (40%-45%), the CO 2 emission intensity mitigation targets in 2013 are mathematically expressed as follows:
In Equation (9), I is the CO 2 emission intensity mitigation target, which is 45%, proposed by the Chinese government. AD is the annual average emission intensity mitigation value from 2009-2020. The realization of this CO 2 emission intensity mitigation goal for the entire industry can be translated into an absolute output-increasing target and a CO 2 mitigation target at the industry level and be assigned to varied sectors. Thus, the ideal industrial output and CO 2 emission target for each sector after adjustment can be presented as
Therefore, the CO 2 emission intensity mitigation targets for the different sectors in 2013 can be reached through the following model:
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where um k is the target value of the undesirable output for sector k, and ym k is the target value of the industrial output for sector k. Then, the target CO 2 emission intensity for sector k can be obtained as:
The proportion of CO 2 emission intensity mitigation for the industrial sector in 2013 can be expressed as follows:
where da k is the actual CO 2 emission intensity for industry k in 2013.
Data and Variables
Given the availability and integrity of the data, this study selects 36 sub-industries, excluding "other mining industries" and other industries, in China between 2001 and 2013 as the research objects because of the absence of relevant data from these sectors (Table 1) . For a detailed study, the 36 sub-industries are classified into four industrial categories, namely, mining, light, heavy, and electricity, gas, and water supply industries, according to the "classification and code standard of the national economy industry" released by the National Bureau of Statistics of China [13] .
In studies on environmental efficiency, input indicators generally include non-energy (e.g., capital and labor) and energy inputs, while outputs are generally divided into desirable (industrial output) and undesirable outputs (CO 2 emissions) [44] . Specific instructions and related statistical description follows (the dataset is listed in Table 2 ).
Labor. This term describes the average number employees in the enterprises over the designated scale as the proxy for labor input.
Capital. This term describes the utilization of the outstanding net value of fixed assets of the enterprises over the designated scale as the proxy for capital input.
Energy. The energy consumption of industrial enterprises includes all types of energy (e.g., coal, oil, gas, and electricity), and all energy consumption data are converted into tons of coal equivalent (TCE).
Desirable output. The gross output value of the enterprises over the designated scale as a desirable output expects a yield from the industrial output in 2013, and missing data by the two moving averages are obtained. These values have been adjusted from a nominal value to exclude the effects of general price level changes between 2001 and 2013.
Undesirable output. The calculation of the CO 2 emissions is guided by the 2006 Intergovernmental Panel on Climate Change (IPCC) guidelines for the National Greenhouse Gas Inventories and is based on the total amount of fuels combusted and the averaged carbon content of the fuels [45] .
The above data are collected from the statistical and energy statistical yearbooks of China [46] . Table 1 Figure 2 illustrates the evolving trends, the average unified efficiency values of the Chinese industry, and the four categories that experienced a marked increase in the study period. The mining and the light industries grew at a stable rate in terms of efficiency and maintained an upward trend for the overall performance This industry also improved the most among the four major categories. The efficiency of the electricity, gas, and water supply industry was obviously lower than the light industry in 2002-2010, but the growth rate of the former was faster than that of the latter; thus, it outperformed the light industry after 2010 and has demonstrated stability since then. 
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Efficiency Characteristics of Industrial Sectors
The average low-carbon economy efficiency values of the different categories vary considerably as illustrated in Figure 3 . The light industry has the highest unified efficiency (0.950). The industrial sectors, such as the tobacco, fur, feather, and leather manufacturing; manufacturing of instruments and cultural and official mechanics industry, with high levels of efficiency, belong to the light industry. The electricity, gas, and water supply industry ranks second (0.928), followed by the mining industry with an average value of 0.916, which is slightly lower than the average overall efficiency. The low-carbon economy efficiency of the heavy industry (0.895) is the worst, with an approximate room of 10.5% for efficiency improvement related to the efficient frontier. 
The average low-carbon economy efficiency values of the different categories vary considerably as illustrated in Figure 3 . The light industry has the highest unified efficiency (0.950). The industrial sectors, such as the tobacco, fur, feather, and leather manufacturing; manufacturing of instruments and cultural and official mechanics industry, with high levels of efficiency, belong to the light industry. The electricity, gas, and water supply industry ranks second (0.928), followed by the mining industry with an average value of 0.916, which is slightly lower than the average overall efficiency. The low-carbon economy efficiency of the heavy industry (0.895) is the worst, with an approximate room of 10.5% for efficiency improvement related to the efficient frontier. The least efficient sectors, such as the manufacturing of chemical industry, manufacturing of non-metal products industry, and smelting and rolling process of non-ferrous metal industry, belong to the heavy industry. The largest low-carbon economic efficiency gap, which is between the best and the worst performing Chinese industrial categories, is approximately 0.055. The results for the various sectors are arranged in Table 3 and are also depicted in Figure 4 . The differentiation in efficiency level is apparent for the 36 major industrial sectors in China. Nearly all of these sectors show an upward trend, and only a few sectors present a downward trend. The efficiency value and the growth rate of each sector in the different years are distinguishable from each other. Additionally, Figure 4 shows that the average unified efficiencies of most of the sectors are over 0.90, and over half of these sectors surpass 0.95. However, several industrial sectors hold relatively low unified efficiency values; for example, the unified efficiency of the textile industry is 0.823 and that of the production and supply of electricity and power industry is 0.845. The coal mining and washing and the manufacturing of chemical industries have the unified efficiencies of 0.704 and 0.790, respectively. The efficiencies of the manufacturing of non-metal product and the smelting and rolling process of non-ferrous metal industries are 0.646 and 0.64, respectively, which are much lower than 0.70, suggesting that these two sectors can potentially improve by no less than 35%. The results for the various sectors are arranged in Table 3 and are also depicted in Figure 4 . The differentiation in efficiency level is apparent for the 36 major industrial sectors in China. Nearly all of these sectors show an upward trend, and only a few sectors present a downward trend. The efficiency value and the growth rate of each sector in the different years are distinguishable from each other. Additionally, Figure 4 shows that the average unified efficiencies of most of the sectors are over 0.90, and over half of these sectors surpass 0.95. However, several industrial sectors hold relatively low unified efficiency values; for example, the unified efficiency of the textile industry is 0.823 and that of the production and supply of electricity and power industry is 0.845. The coal mining and washing and the manufacturing of chemical industries have the unified efficiencies of 0.704 and 0.790, respectively. The efficiencies of the manufacturing of non-metal product and the smelting and rolling process of non-ferrous metal industries are 0.646 and 0.64, respectively, which are much lower than 0.70, suggesting that these two sectors can potentially improve by no less than 35%. Two sectors ( Figure 5B,C) , namely, the tobacco and the manufacturing of communication device and computer industries, exhibited the best efficiency performances and showed no variation over the entire period. The leather, fur, and feather manufacturing industry and the oil processing, coking, and nuclear fuel processing industry ( Figure 5B,C) were often at the efficient 32 9 12 17 35 18 14 22 16 21 36 33 3 8 13 4 20 5 30 31 7 11 27 29 15 6 2 23 26 28 34 10 1 Two sectors ( Figure 5B,C) , namely, the tobacco and the manufacturing of communication device and computer industries, exhibited the best efficiency performances and showed no variation over the entire period. The leather, fur, and feather manufacturing industry and the oil processing, coking, and nuclear fuel processing industry ( Figure 5B,C) were often at the efficient frontier, except in certain years. The efficiencies of the textile industry and the smelting and rolling process of ferrous metal and manufacturing of ordinary machinery industry improved significantly over time ( Figure 5B,C) but were still far from the efficient frontier. The ferrous metal mining, the furniture manufacturing, and the manufacturing of transportation and equipment industries ( Figure 5A ,C) experienced a decline in the study period, which suggests non-performance in an efficient way. The efficiency of production and supply in the electricity and power industry ( Figure 5D ) fluctuated acutely and showed a dynamic change, which first rose and then dropped, exhibiting a U-type curve. Furthermore, the unified efficiencies of most of the industrial sectors, such as the coal mining and washing, manufacturing of ordinary machinery, and water production and supply industries, continuously increased in the study period, and positive changes occurred.
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Assignment of CO2 Emission Intensity Mitigation Target
The allocation of CO2 emission intensity mitigation targets for the 36 industrial sectors in 2013 is illustrated and compared in Figure 6 and Table 4 , respectively. The tobacco industry, the manufacturing of communication device, computers, and other electronic equipment industry, and the production and supply of electricity and power industry were efficient in 2013 and lay on the efficient frontier. Their environmental and economic inefficiencies are zero ( Table 4 ), indicating that no room for improvement is observed. Thus, these sectors appear to have zero ratio for CO2 emission intensity mitigation. In addition, the coal mining and washing industry, the textile industry, the papermaking and paper products industry, the oil processing, coking, and nuclear 
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The allocation of CO 2 emission intensity mitigation targets for the 36 industrial sectors in 2013 is illustrated and compared in Figure 6 and Table 4 , respectively. The tobacco industry, the manufacturing of communication device, computers, and other electronic equipment industry, and the production and supply of electricity and power industry were efficient in 2013 and lay on the efficient frontier. Their environmental and economic inefficiencies are zero ( Table 4 ), indicating that no room for improvement is observed. Thus, these sectors appear to have zero ratio for CO 2 emission intensity mitigation. In addition, the coal mining and washing industry, the textile industry, the papermaking and paper products industry, the oil processing, coking, and nuclear fuel processing industry, the manufacturing of chemical industry, and six other sectors also have 0% CO 2 emission intensity mitigation targets. At least one of their economic or environmental inefficiencies is zero or near zero.
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Discussion
General Analysis of the Low-Carbon Economy Efficiency
Overall, the low-carbon economy efficiencies of the four industrial categories improved over the whole study period. The efficiencies of the four categories somewhat differed. The light industry showed a better low-carbon economic performance than the three other sectors, indicating that the industrial category depends minimally on resources and develops intensively. Meanwhile, the technology and equipment of the light industry are close to world leading standards. The efficiencies of electricity, gas, and water supply industry was generally higher than that of the mining industry. The mining industry is reliant on high CO 2 emissions, and thus depends on technology breakthroughs, such as clean coal technologies to mitigate pollution. Furthermore, supporting its sustainable development is crucial. The heavy industry was the least efficient. It is energy intensive, has an extensive development mode, and lags in terms of technology equipment because the industrial efficiency is not improving.
Analysis of the Low-Carbon Economy Efficiency of the Sectors
A significant difference in the inputs and outputs of various sectors leads to the considerable difference in low-carbon economy efficiencies. The mean values of the unified efficiencies for the leather, fur, and feather manufacturing industry, the cultural, educational, and sport goods manufacturing industry, and others that exceed 0.96 are close to the efficient frontier. The unified efficiency of the coal mining and washing industry is 0.790, which means that this industry can be upgraded by at least 20% to reach the efficient frontier. The average efficiency values of the manufacturing of non-metal products industry and the smelting and rolling process of non-ferrous metal industry are less than 0.7, which is far from the efficient frontier and have an enormous potential for improvement. These low efficiency sectors are mainly distributed in the heavy industry, which has a serious energy wastage and heavy environment load issues. The growth rate of the low-carbon economy efficiencies of the oil processing, coking, and nuclear fuels processing industry, the manufacturing of plastics industry, and the manufacturing of non-metal product industry are negative compared with the other sectors that play a more prominent role in the efforts of China toward efficiency improvement.
The low-carbon economy efficiencies of the tobacco, the communications equipment, computers, and other electronic equipment manufacturing, and the production and supply of water industries are high. These industries generally have lower energy consumption and release less pollution, thus attaining high unified efficiencies. However, the insufficient use of labor, capital, and limited scale structure leads to the poor efficiency performance of chemical raw materials, the chemical product manufacturing industry, and several other industries. Moreover, the coal mining and washing and the ferrous metal smelting and rolling processing industries also show relatively low unified efficiencies. Notably, these sectors are capital-intensive and consumes excessive energy. By contrast, the oil and gas industry is characterized by scarce labor input and shortage of resources, but acquires a high efficiency. This case indicates that the oil and gas industry has serious problems in terms of management mechanism, such as insufficient structure, causing dysfunctions among human resources and restricting the development of the industry. Therefore, the execution of stringent controls to expedite the improvement of management and the optimization of resource allocation is a practical way of improving the efficiency.
Assignment Analysis of the CO 2 Emission Intensity Mitigation Targets
The results for each sector identified above are closely linked with the improvement potential measured because the approach for the emission intensity mitigation target assignment measures the variable specifics according to the improvement potential associated with industrial outputs and CO 2 emissions.
The manufacturing of communication devices, computers, and other electronics and production industry and the production and supply of electricity and power industry lie on the efficient frontier. Minimal possibilities to attain further improvement in the current investment and technology level exist in these industries. Thus, upgrading the industrial structure and accelerating the technology progress are the inevitable options for further reduction. The manufacturing of the chemical fiber industry and the gas production and supply industry with high economic and CO 2 emissions inefficiency characteristics have relatively high emission intensity mitigation targets, indicating significant room for CO 2 emissions reduction and GDP increase. Accordingly, these industries are the key sectors in pollutant reduction. The water production and supply industry have a strenuous task and has the biggest CO 2 intensity reduction potential at approximately 47.28%, indicating that the industry will have the largest contribution in terms of energy sources conservation and pollution reduction.
Conclusions
This study investigates the low-carbon economy efficiencies of the industrial sectors in China using the RAM model, which accounts for the desirable and undesirable outputs in the production process and measures the CO 2 emission intensity mitigation targets of 36 industrial sectors in the period of 2001-2013, providing a reasonable perspective for objectively evaluating the industry emission performance. The main conclusions of this study are as follows.
The average unified efficiencies of the Chinese industrial sectors exhibit an increasing trend over the study period. However, the efficiency of the entire industry is not optimistic (which is an average of 0.919) and demands further improvement. Comparative disparities exist among the industrial categories, and the order in a descending efficiency is: light industry; mining industry; electricity, gas, and water supply industry; and heavy industry. Furthermore, a marked difference is observed in the efficiencies of the sub-industries of these sectors. No sector has reached complete efficiency, except the tobacco manufacturing and the manufacturing of communication devices, computers, and other electronics industries throughout the period. Therefore, most of the industry sectors in China still have areas for improvement in terms of efficiency. For example, the smelting and rolling process of the non-ferrous metal industry has the lowest efficiency (0.641), which is far from ideal.
Furthermore, the target distributions are differentiated by the different sectors because great disparities exist in the output increase potentials and CO 2 emission mitigations of the sectors. In the distribution of CO 2 emission intensity mitigation targets, the electricity, gas, and water supply and the mining industries have higher ratios than the light and the heavy industries in the overall level and the number of sectors. The former two sectors include most of the sectors with reduction ratios above 40%. Thus, these sectors are faced with the pressure and challenge of assuming responsibility for emission reductions. To achieve sustainable economic, resource, and environmental development, the Chinese government should exert efforts in promoting optimization and industrial structure upgrade to control energy consumption and shut down enterprises with high pollution emissions and energy consumption. In addition, the Chinese government should aim to veer away from the crude and quantitative mode of economic growth and enhance efficiencies to catch up with industries in the efficiency frontier. The emission reduction policies should be diverse and flexible and should consider the condition of the specific industrial sectors and categories. The industry should acquire advanced management experience, expand investments in labor and capital resources, and strengthen the exchanges in low-carbon technologies among sectors.
